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ABSTRACT 
Dyes are commonly used in textile, paint, paper, plastic, food and cosmetic industries for 
colouring purpose. Annually around 146000 tonne of dyes are discharged from textile industry 
itself. These waste water containing lot of dye contents are difficult to degrade. When these 
industrial effluents reach the environment, they cause mainly water pollution. In the present 
work, adsorption of Safranine and Amaranth dyes from aqueous solution over activated carbon 
obtained from cocunut shell(CSC) and palmyra fruit nut shell(PFSC) have been investigated at 
batch mode experiments. Experimental observations indicate that CSC has greater adsorption 
capacity of both dyes than PFSC. The kinetic data fitted well with pseudo-second order kinetics 
and also intra-particle diffusion model. 
Keywords:- Dyes, adsorption, adsorbent, percentage decolourisation. 
 
1.INTRODUCTION 
Water pollution is a major problem 
throughout the world. Water is being 
polluted by various means of sources like 
textile industry, dye house, factory, poultry 
etc. Nearly 10,000 dyes and pigments are 
used in dyeing and printing industries. 
Globally about 7 x 105 tonnes of dyes are 
produced. About 10 to 15% of the dye 
consumed in the dyeing process is disposed 
into the environment as effluent. Discharge 
of coloured effluent without proper 
treatment can degrade the environment such 
as water bodies, ground water and soil. 
Textile effluents containing especially 
inorganic contents are coloured impart 
objectionable odour to the water bodies. The 
environmental pollution due to the textile 
industry is multidimentionally causing 
serious problems not only to the land mass 
fertility but also to the natural flora, fauna as 
well as the aquatic bodies. They have 
complex molecular structure and stable to 
light, heat and resist biodegradation. 
Various methods are used for the 
treatment of textile waste water. They are 
broadly fall into three categories-physical, 
biological and chemical methods11,12. The 
physio-chemical methods have many 
disadvantages such as high cost, low 
efficiency, limited versatility, toxic 
byproducts and handling of the waste 
generated. But the adsorption has been 
found to be an effective method. 
The adsorption was carried out using 
a low cost agricultural by products like rice 
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husk, coffee bean husk, rubber seed coat, 
neam leaf powder, banana pith, orange peel, 
surgarcane bagasse, groundnut shell, 
coconut shell, palmyra fruitnut shell etc1-8. 
Activated carbon is most widely used 
adsorbent due to its high adsorption 
capacity, high surface area and microprous 
tight structure and provide good mechanical 
strength and hardness. Activated carbon 
plays a very critical role in drinking water 
purification. 
 The survey of literature reveals that 
there are only a few studies regarding the 
use of activated carbon from coconut shell 
and palmyra fruit nut shell, for the removal 
of dyes from water bodies. The aim of this 
study is to evaluate adsorption process of 
azo dyes using activated carbon. 
2.MATERIALS AND METHOD 
2.1.Instruments 
In the experimental studies, 
MAPADA V-1100D Spectrophotometer 
was used for determination of dye 
concentrations. 
2.2.Materials 
Amaranth and Safranine are used in 
the adsorption studies were obtained from 
LOBA CHEMIE PVT. LTD., Mumbai and 
HI MEDIA LABORATORY PVT. LTD., 
Mumbai. The coconut and palmyra fruit nut 
shells were collected. 
EXPERIMENTAL METHODS 
2.3. Preparation of Activated Carbon 
The coconut and palmyra fruit nut 
shells were impregnated with sulphuric acid 
and dried in an oven at 200°C for 10 hours. 
Then the carbonized material was washed 
with 1% sodium bicarbonate followed by 
distilled water, dried at105°C. The samples 
were ground and used for all adsorption 
experiments9,10. 
2.4. Preparation of stock dye Solution 
Stock solution of Amaranth and Safranine 
were prepared by dissolving 0.5g of each 
dye in distilled water and making it upto  
100 ml, in a standard flask. 
2.5. Standardisation of Dye Solution 
      Solutions of   Amaranth and  
Safranine were standardized by measuring 
the optical densities of the various 
concentrations of the dye solutions at 519nm 
and 517nm respectively by using MAPADA 
spectrophotometer. 100ml of dye solution of 
required concentration was taken in a pyrex 
bottles which contains the required amount 
of activated carbon (CSC & PFSC). The 
solutions were shaken in orbital shaker. At 
appropriate time interval 10ml of aliquot 
was filtered in whatmann No.1 filter paper. 
The filtrate was collected separately in a 
clean dry test tube and then the optical 
density of the clear supernatant dye solution 
was measured till the equilibrium was 
attained. 
 Effect of contact time were studied 
by taking 100ml of dye solution with 
appropriate concentrations in a pyrex bottle 
containing 0.5g of activated carbon (CSC & 
PFSC). The influence of initial dye 
concentrations were observed by varying 
concentrations of dye in the range, 
Amaranth (10-90mg/L) and Safranine (20-
65mg/L) with 0.5g/L of activated carbon. To 
evaluate the percentage decolourisation 
dependence on the dosage of adsorbent was 
studied by varying dosage of activated 
carbon from 0.5 to 1.1g with suitable 
concentrations of dye. The variation of pH 
were studied by varying the pH range like 
4,7 & 9. The effect of desorption studies 
were investigated by varying the strength of 
HCl medium from 0.05 to 0.2N on 
colourisation. The effect of decolourisation 
of both dyes by adsorption using CSC and 
PFSC were compared. 
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3.RESULTS AND DISCUSSION 
Adsorption of Safranine and 
Amaranth from aqueous solution over 
activated carbons obtained from Coconut 
Shell and Palmyra Fruit Nut shell have been 
investigated.  
 The rate of adsorption has been 
found to increase with  
 increase in (i) contact time(Fig.1)and 
(ii)dosage of adsorbent (Fig.2)  
 decrease in (i) initial dye 
concentration (Fig.3) and (ii) pH of 
the medium (Table.1) 
         Adsorption data were fitted with 
Freundlich isotherm(Fig.4). 
         The experimental data are 
subjected to various kinetic models. 
The adsorption process is found to 
follow pseudo-second order 
kinetics(Fig.5) and the experimental 
data are found to fit into intra-
particle diffusion model(Fig.6). 
     
Fig. 1:. Effect of contact time  
 
         
 
         Fig. 2 : Effect of initial dye               
         Concentration 
 
      Fig. 3 : Effect of dosage of Activated    
      carbon  
 
 
 
 
 
 
Table.1: Effect of pH 
 
Fig. 4: Freundlich Isotherm 
 
 
Fig.5: Pseudo – second order model  
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Fig.6: Mckay and Poots intraparticle 
diffusion model  
 
4.CONCLUSION 
In this study, activated carbon (CSC 
and PFSC) were prepared and used for the 
adsorption of Safranine and Amaranth dyes  
from aqueous solution. Adsorption 
efficiency of CSC and PFSC for Safranine at 
equilibrium time for 100 min was found to 
be 98.71% and 96.94% respectively, while 
in Amaranth, the adsorption efficiency of 
99.09% and 98.49% respectively was 
observed at the equilibrium time of 150 min. 
Thus, the efficiency of adsorption by 
palmyra carbon is comparable to that of 
coconut carbon.  
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